The presence or absence of pelvicalyceal dilatation on postnatal ultrasound continues to appear within diagnostic algorithms to select patients for micturating cystourethrography (MCU) in the investigation of antenatally diagnosed hydronephrosis. Postnatal ultrasound findings were assessed in a population diagnosed as having antenatal hydronephrosis due solely to primary vesicoureteric reflux (VUR) to see whether this is justified.
Hydronephrosis is the commonest renal tract abnormality detected during antenatal ultrasound screening, accounting for about one half of cases.'2 While most cases of antenatal hydronephrosis are due to renal pelvic dilatation without obstruction, obstructive processes, and structural lesions such as multicystic dysplasia, an estimated 10-15% are due to primary vesicoureteric reflux (VUR). This group typically comprises males with more high grade and bilateral reflux than in the classically female dominated group presenting later in childhood with symptomatic VUR.
In our department, all children referred for investigation of antenatal hydronephrosis undergo contrast micturating cystourethrography (MCU) to determine the presence or absence of VUR, but this is not a universal policy and ultrasound criteria for determining which children should undergo MCU still appear in the literature.
We have reviewed our postnatal ultrasound findings in children with antenatal hydronephrosis subsequently shown to have been due to VUR in order to determine which ultrasound appearances make MCU mandatory and which, if any, might obviate the need for MCU.
Methods
Between January 1990 and April 1994, 982 children were referred to our department for investigation of 'Dysplastic' kidneys, based on ultrasound criteria of small size, increased parenchymal echogenicity and loss of corticomedullary differentiation were also excluded. In the latter two groups, if reflux occurred into a contralateral anatomically normal renal unit, this was included in the study. The ultrasound and MCU examination films and reports of those children with reflux into at least one anatomically normal renal unit were reviewed. The ultrasound criteria recorded were RPD (mm), calyceal and ureteric dilatation (present or absent), corticomedullary differentiation (normal or abnormal), and bladder wall thickness (mm). From the MCU the degree of reflux into each renal unit was graded according to the international classification (I-V).
Results
Of the 982 children referred, complete records were unavailable for only 11 and seven children did not have an MCU in our department; these 18 children were excluded. Of the remaining 964 children, 177 (18.4%) were found to reflux into at least one anatomically normal renal unit. Forty of these had a contralaterally abnormal renal unit which was excluded. The study group therefore comprised a total of 314 renal units (236 male, 78 female) in 177 children.
Age at initial investigation in our department ranged from 1 day to 20 months (mean 3.3 Applying a RPD >10 mm as a criteria for detecting grades III-V VUR results in a sensitivity of 30% and specificity of 90% in boys, 8% and 90% respectively in girls.
As a criteria for detecting grades IV-V VUR, sensitivity increases to only 45% in boys and 33% in girls. If the upper limit of normal RPD is reduced to 5 mm, 37 (27%) boys and 11 (24%) girls with RPD < 5 mm have grades III-V VUR.
The incidence of calyceal and/or ureteric dilatation with associated degrees of VUR is shown in table 2.
Calyceal dilatation was detected by ultrasound in 88 renal units in 67 children (table 2) . This included bilateral calyceal dilatation in 18 boys, of whom 14 (78%) had bilateral grade III-V VUR. Only one had bilateral low grade (I-II) VUR. Three girls had bilateral calyceal dilatation. None had bilateral III-V VUR and one had only unilateral grade I VUR.
Ureteric dilatation was detected in 63 units in 48 children (table 2) . This included bilateral ureteric dilatation in 14 boys, of whom 10 (71%) had grade III-V VUR. Two had only bilateral I-II VUR. Only one girl had bilateral ureteric dilatation, which was not associated with bilateral III-V VUR.
Calyceal plus ureteric dilatation were present in 48 units in 37 children (table 2) . This included bilateral calyceal and ureteric dilatation in 10 boys, of whom nine had bilateral grade III-V VUR. One girl had bilateral calyceal and ureteric dilatation, which was associated with bilateral grade III-V VUR.
Bladder wall thickness measurements were available for 79 None  34  10  I  10  3  II  59  27  III  22  15  IV  10  0  V  1  0  Total  136  55 Abnormal corticomedullary differentiation was documented in 22 units, 20 male and two female. In two of these no VUR was found, in five there was I-II VUR, and in 15 there was III-V VUR (nine grade V).
Normal ultrasound was defined as RPD < 10 mm, no calyceal or ureteric dilatation, bladder wall thickness s 5 mm and normal corticomedullary differentiation. These criteria were fulfilled in 136 units in boys and 55 units in girls. The associated degrees of VUR for these ultrasonically normal units are shown in tion, concluding that although ultrasound can sometimes detect VUR, major reflux can be missed by ultrasound alone. They recommended that in those children presenting with their first urinary tract infection at risk from reflux nephropathy, that is, those younger than 5 years, a normal ultrasound alone is not sufficient to exclude VUR. '5 Ballooning of the renal pelvis during ultrasound examination may be a potentially good indicator of VUR," and contrast sonography has been described,'6 although this still requires bladder catheterisation and cannot grade the reflux precisely. Neither technique is widely used.
The role of antenatal ultrasound is still under evaluation. It has been suggested that antenatal calyceal dilatation may predict significant underlying pathology, but that dilatation confined to the renal pelvis does not. '7 Efforts have been made to define degrees of renal pelvic dilatation that obviate the need for cystography. In evaluating mild fetal dilatation, Thomas et al concluded that an anteroposterior RPD less than 12 mm can almost certainly be ignored,'8 and their practice is to investigate anteroposterior diameters of less than 15 mm with serial ultrasound alone. They acknowledge that occasional cases of VUR or obstruction might be missed. Elder cited a fetal renal pelvic diameter greater than 10-15 mm as warranting investigation, including MCU. '9 Poor correlation between prenatal and postnatal ultrasound findings and the presence of VUR has been documented previously. We have shown RPD to have good specificity but poor sensitivity in detecting significant VUR. Seventy one of 192 (37%) boys with RPD s 10 mm had grade III-V reflux (specificity 90%, sensitivity 30%); 24/72 (33%) females with RPD < 10 mm had III-V VUR (specificity 90%, sensitivity 8%). Reducing the upper limit of normal for RPD to < 5 mm would still have missed 27% of boys and 24% of girls with III-V VUR.
The presence of calyceal and/or ureteric dilatation in boys gives specificities of 87-96%, but sensitivities of only 37-54% in detecting III-V VUR. The number of girls in each group is too small to assess. High specificities are not surprising as obstructive causes have been excluded. The poor sensitivities presumably reflect the intermittent nature of VUR.
Of the 79 boys with recorded bladder wall thickness, no significant correlation was found with degree of VUR.
Abnormal corticomedullary differentiation is a difficult criterion to assess, particularly retrospectively. It was documented in only 22 units, 15 of which (68%) had III-V VUR. The concept of small kidneys with globally reduced function on DMSA scanning due to primary VUR in the absence of infection is well recognised. This concept invokes the idea of maldevelopment, or 'dysplasia', of the kidney. The incidence of such 'dysplasia' due to primary VUR is quoted as being 17%, 21 It is known that VUR tends to cease spontaneously with age, with lower grades of VUR being more likely to cease than higher grades.
However it is also likely that the kidney is at greatest risk from damage by VUR per se or in combination with infection during the first year of life. Consequently early detection of VUR with early antimicrobial prophylaxis theoretically offers the best chance of preventing reflux nephropathy.
Conclusion
Antenatal hydronephrosis is the only potential indicator of primary VUR presently available. If confirmed by MCU, antibiotic prophylaxis can be instituted and the incidence of reflux nephropathy hopefully reduced.
Approximately 25% of ultrasonically normal renal units in both boys and girls have grade III-V VUR. RPD is a poor indicator of VUR; 38% ofboys and 34% of girls with a RPD < 10 mm had grade III-V VUR. The presence of calyceal or ureteric dilatation, or both, are the best indicators of VUR, but have low sensitivity.
Postnatal ultrasound criteria are not sufficiently sensitive to allow their use in selecting which patients with antenatally detected hydronephrosis should undergo MCU, which remains the only reliable method for detecting VUR. We believe that all children with antenatally detected hydronephrosis should undergo MCU to exclude VUR.
